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PURPOSE: To facilitate a wide range of the operation of a motor 
from a high revolution to a low revolution without applying a large 
current at the time of the motor start while a waste power 
consumption is suppressed. 

CONSTITUTION: First coils 18 which provide 6 poles and second 
coils 19 which provide 6 poles are provided on a board 11. The first 
coils 18 and the second coils 19 have different torque-revolution 
characteristics and different torque- current consumption 
characteristics. The first coils 18 are constituted for high revolution 
and the second coils 19 are constituted for low revolution. The 
respective two facing coils of both the 6-pole first coils 18 and 
second coils 19 which face each other in a direction of a diameter 
are connected to each other in series and the respective 3 sets of 
the coils connected to each other in series are connected so as to 
form a Y-connection. The first coils (high revolution series coils) 
and the second coils (low revolution series coils) are selectively 
driven by a branch circuit. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the brushless motor equipped with the stator with the coil which generates Rota with a permanent 
magnet and rotating magnetic field As a coil which generates said rotating magnetic field, it has two or more 1st 
coils and the 2nd coil arranged at the condition of surrounding an outside although it becomes the symmetry of 
revolution at least among two or more of these 1st coils. Said the 1st coil and said 2nd coil are constituted by that 
from which a torque-rotational frequency curve and a torque-consumed-electric-current curve differ mutually by 
changing at least one of the resistance of a coil, number of turns, and the magnitude of an appearance. And the 
brushless motor characterized by constituting said the 1st coil and said 2nd coil possible [ a drive ] alternatively. 
[Claim 2] The brushless motor according to claim 1 characterized by the 2nd coil which has outside the 1st coil 
which exists inside in a high-speed rotation mold being constituted by the low-speed rotation mold, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the brushless motor used as the motor for video tape delivery used 

for the reel drive of for example, video equipment, a spindle motor of CD (compact disk), etc. 

[0002] 

[Description of the Prior Art] The conventional brushless motor is explained using d raw ing 15 R> 5. The top view 
showing arrangement of the coil on the substrate with which (a) of drawing 15 is used for the sectional view of the 
conventional brushless motor, and (b) is used for the conventional brushless motor, and (c) are the top views 
showing arrangement of the permanent magnet in Rota. 

[0003] Rota 21 consists of rotation York 16 and a permanent magnet 17. and is supported by the bearing unit 14 
through the revolving shaft 1 5. The bearing unit 14 is being fixed to the frame 13. On the substrate 1 1, a stator 22 
arranges two or more coils 51 for generating rotating magnetic field, and connects and consists of patterns on a 
substrate 11. The substrate 1 1 of a stator 22 is being fixed to the frame 13. York 12 which constitutes a magnetic 
circuit under the substrate 1 1 is arranged. Generally this type of motor is called the fixed York type. In order to 
rotate Rota 21 in the fixed direction, it is necessary to excite the coil 51 corresponding to the magnetic pole 
location of Rota 21 but, and in order to take the timing, three location sensing elements 20 are arranged to the mid 
gear of a coil 51 on a substrate 11. Generally as this location sensing element 20, a small and cheap hall device with 
N and the magnetic pole distinction capacity of S is used, although six coils 51 on a substrate 1 1 are arranged at 
the radial, two which counters in the diameter direction connect with a serial — having — the — although series 
connection was carried out. 3 sets is connected by Y connection. The permanent magnet 17 in Rota 21 is arranged 
so that those with four (eight poles), N pole, and the south pole may be located in a tine by turns. 
[0004] The brushless motor of the above-mentioned configuration rotates Rota 21 with a permanent magnet 17 by 
the rotating magnetic field which make it generate with a stator coil 51. 

[0005] By the way. if the permanent magnet 17 of Rota 21 carries out high-speed rotation, induction of the 
electrical potential difference is carried out to a stator-coil 51 side, this serves as back EMF, the magnitude of back 
EMF will become large, so that the line length of the coil of a coil 51 is long, and the turning effort of Rota 21 will be 
weakened. Therefore, the line length of a coil must be shortened by the motor of a high-speed rotation mold (it is 
about number of turns). On the other hand, in order to realize high-speed rotation, it is necessary to make an 
electrical potential difference high and to increase torque by the motor of the long (there are many number of turns) 
low-speed rotation mold of the line length of a coil. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the brushless motor of a high-speed rotation mold, since 
there are few number of turns of a coil, in order to generate torque sufficient at the time of starting of a motor, and 
low-speed rotation, it is necessary to pass a high current. It will be necessary to protect the circuit and drive device 
which make a stator coil 51 generate rotating magnetic field, and must stop then, having to prepare a current 
consumption circuit called current limiting. When current limiting is prepared, also when the high current at the time 
of starting of a motor and low-speed rotation is required, a current will be omitted by current limiting, and it 
becomes impossible however, to acquire required starting torque. Now, even if it satisfies the engine performance of 
high-speed rotation (2000 or more rpm) by one motor, torque sufficient at the time of low-speed rotation (200 or 
less rpm) or starting cannot be demonstrated, and it cannot offer the motor with which are satisfied of the 
conditions that there is little power consumption. 

[0007] On the other hand, by the brushless motor of a low-speed rotation mold, in order to realize high-speed 
rotation, the electrical potential difference impressed since torque is increased must be set up highly, and it must 
correspond to high-speed rotation. If the high voltage is needed, constraint will arise to the charge of a wire rod, 
driver circuit, and power source of a coil. 

[0008] In addition, suppose that it explains to a detail using drawing 16 and dra wing 1 7 during explanation of an 
example about the above technical problem. 

[0009] It is originated in view of such a situation, and this invention loses the futility of the need for the need for the 
high current at the time of starting resulting from current limiting, or the high voltage at the time of high-speed 
rotation, or the power consumption at the time of low-speed rotation, and aims at offering the brushless motor 
which can be used from high-speed rotation (2000 or more rpm) to low-speed rotation (200 or less rpm). 
[0010] 
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[Means for Solving the Problem] The brushless motor of claim 1 concerning this invention In the brushless motor 
equipped with the stator with the coil which generates Rota with a permanent magnet, and rotating magnetic field 
As a coil which generates said rotating magnetic field, it has two or more 1st coils and the 2nd coil arranged at the 
condition of surrounding an outside although it becomes the symmetry of revolution at least among two or more of 
these 1st coils. Said the 1st coil and said 2nd coil are constituted by that from which a torque-rotational frequency 
curve and a torque-consumed-electric-current curve differ mutually by changing at least one of the resistance of a 
coil, number of turns, and the magnitude of an appearance. And it is characterized by constituting said the 1st coil 
and said 2nd coil possible [ a drive ] alternatively. 

[001 1] The brushless motor of claim 2 concerning this invention is characterized by the 2nd coil which has outside 
the 1st coil which exists inside in a high-speed rotation mold being constituted by the tow-speed rotation mold, 
respectively in above-mentioned claim 1. 
[0012] 

[Function] In the brushless motor of claim 1. it becomes possible to use it from high-speed rotation to low-speed 
rotation, not passing a high current at the time of starting of a motor, and holding down useless power consumption, 
since the 1st coil and 2nd coil with which a torque-rotational frequency curve differs from a torque-consumed- 
electric-current curve mutually are constituted possible [ a drive ] alternatively. 

[0013] In the brushless motor of claim 2. by using the 1st inside coil as a high-speed rotation mold, the number of 
turns of this 1st coil are lessened, and it becomes possible to arrange in a compact inside the 2nd outside coil. 
[0014] 

[Example] Hereafter, the example of the brushless motor concerning this invention is explained to a detail based on 

a drawing. This example is a thing about the three-phase-circuit brushless motor of 6 pole x6 pole. 

[0015] The top view showing arrangement of the coil on the substrate with which (a) of drawing 1 is used for the 

sectional view of the three-phase-circuit brushless motor of an example, and (b) is used for the brushless motor of 

an example, and (c) are the top views showing arrangement of the permanent magnet in Rota. 

[0016] Rota 21 consists of rotation York 16 and a permanent magnet 17, and is supported by the bearing unit 14 

through the revolving shaft 15. The bearing unit 14 is being fixed to the frame 13. York 12 which constitutes a 

magnetic circuit under the substrate 1 1 is arranged. Generally this type of motor is called the fixed Yori^ type. 

[0017] On the substrate 11, a stator 22 arranges the 1st coil 18 of six poles for generating rotating magnetic field, 

and the 2nd coil 19 of six poles, and connects and consists of patterns on a substrate 11. every — the 1st coil 18 - 

- every — it is arranged inside the 2nd coil 19 and the outer diameter of the 1st coil 18 is smaller than the bore of 
the 2nd coil 1 9. 

[0018] The alignment volume of the lead wire is carried out also for the 1st coil 18 and the 2nd coil 19 to two or 
more layers. 

[0019] By selection of the resistance of a coil, number of turns, the magnitude of an appearance, etc., the 1st coil 
18 is designed by the high-speed rotation mold, and the 2nd coil 19 is designed by the low-speed rotation mold. In 
this example, the resistance of 29 ohms and the 2nd coil 19 is set [ the number of turns of the coil of the 1st coil 
18 / the number of turns of the coil of 60 turns / pole, and the 2nd coil 19 ] as 6.9 ohms for the resistance of 200 
turns / pole, and the 1st coil 18. The substrate 1 1 of a stator 22 is being fixed to the frame 13. 
[0020] In order to rotate Rota 21 in the fixed direction, it is necessary to excite the coil corresponding to the 
magnetic pole location of Rota 21 but, and in order to take the timing, three location sensing elements 20 are 
arranged to the mid gear of the 1st three coil 18 on a substrate 11. Generally as this location sensing element 20, a 
small and cheap hall device with N and the magnetic pole distinction capacity of S is used. In addition, recently, 
since the driver IC which does not need the location sensing element 20 also exists, when using the driver 10. the 
location sensing element 20 can be omitted. 

[0021] the 1st coil 18 of six poles arranges on a substrate 11 at a radial — having — every — the 1st coil 18 — 
the 2nd coil 19 is arranged in the condition of surrounding each outside at a total of six pole radial. The 1st coil 18 
of six poles and the 2nd coil 19 of six poles are making the 60-degree symmetry-of-revolution form. 
[0022] On a substrate 1 1, the circuit pattern (not especially shown) for taking out the terminal of a coil to the motor 
exterior exists, and each coil is connected to a shunt circuit 41 or a driver circuit (driver 10) using this circuit 
pattern. The permanent magnet 17 in Rota 21 is arranged so that the magnetic pole which consists of those with 
four, an N pole, and the south pole may be located in a line with those with 8 poles, and N pole and the south pole 
may be located in a line by turns. 

[0023] every two which counters in the diameter direction connect the 1st coil 18 of six poles of a radial to a serial 

— having — the — although series connection was carried out, 3 sets is connected by Y connection, similarly, 
every two which counters in the diameter direction also connect the 2nd coil 1 9 of six poles of a radial to a serial — 
having — the — although series connection was carried out. 3 sets is connected by Y connection. Drawing 2 
assigns a sign to each coil, in order to distinguish each of the 1st coil 18 of six poles, and each of the 2nd coil 19 of 
six poles. As shown in drawing 3 . series connection of the inside coils LSUl and LSU2 is carried out, series 
connection of the colls liquid space velocityl and liquid space velocity2 is carried out, series connection of the coils 
LSW1 and LSW2 is carried out. series connection of the outside coils LLU1 and LLU2 is carried out, series 
connection of the coils LLVl and LLV2 is carried out. and series connection of the coils LLWl and LLW2 is carried 
out. Moreover, in the coils by which series connection was carried out. through the branch circuit 41, parallel 
connection of [LLU1 and LLU2] is carried out to [LSU1-LSU2], parallel connection of [LLV1-LLV2] is carried out to 
[liquid-space-velocity 1 -liquid space velocity2]. and parallel connection of [LLWl and LLW2] is carried out to 
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[LSW1-LSW2]. And three coil groups by which series parallel connection was carried out in this way are connected 

by Y connection. 

[0024] Drawing 4 shows the drive control circuit of the brushless motor 56 constituted as mentioned above. 
[0025] switching element Q1 by which the shunt circuit 41 was connected to the terminal of each series-coll LS for 
inside high-speed rotation Switching element Q2 connected to each series-coil LL for low-speed rotation of an 
outside Each switching element Q2 Inverter IN2 connected to the gate from — It is constituted. A shunt circuit 41 
is an electrical potential difference VS. The condition of connecting with the driver circuit 61 to supply, flowing 
through a switching element Q1 and driving series-coll LS of an inside high-speed rotation mold with the signal from 
the change-over circuit 55, and switching element Q2 It is switched to the condition of flowing and driving series- 
coil LL of an outside low-speed rotation mold. The consumed electric current IS according to a driver circuit 61 in a 
driver circuit 61 The I-V (current-electrical potential difference) conversion circuit 52 changed into an electrical 
potential difference is connected, and the output voltage of the I-V conversion circuit 52 is set to a comparator 
circuit 53. It is compared with the reference voltage (the reference voltage VH for high-speed rotation mold series 
coils, or reference voltage VL for low-speed rotation mold series coils) inputted from the reference voltage 
generating circuit 54 used as the criteria which choose a coil. "H" as a result of the comparison or the signal of "L^' 
is outputted to the change-over circuit 55 from a comparator circuit 53. 

[0026] It outputs to a shunt circuit 41 and the signal which is outputted from the change-over circuit 55 and 
switches a coil is a switching element Q1 and Q2. They are VH of a high-speed rotation mold, or VL of a low-speed 
rotation mold about the reference voltage which outputs also to the reference voltage generating circuit 54, and is 
generated while flowing through either and switching the coil of a brushless motor 56 to LS of a high-speed rotation 
mold, or LL of a low-speed rotation mold. It switches. Moreover, the change-over circuit 55 inputs the signal from a 
comparator circuit 53. and the coil change-over signal which the change-over circuit 55 chose before it. and 
outputs a new change-over signal by the operation according to the logical circuit. If the coll current in use is 
suitable, a front signal will be continued and outputted. but a signal will be switched if unsuitable. 
[0027] The change-over signal serves as "H", when driving series-coll LS of an inside high-speed rotation mold, and 
when driving series-coil LL of an outside low-speed rotation mold, it is set to "L'' 

[0028] Drawing 5 blocks the circuit diagram of drawing 4 . The actuation of the drive control circuit of a 
configuration of having been shown in d rawing 4 and drawing 5 is as follows. It explains according to the flow chart 
of drawing 6 . While setting up series-coil LL of a low-speed rotation mold at step S1 1 at the time of drive initiation 
as a coll to drive, it is reference voltage VH-L It carries out and is the reference voltage VL for low-speed rotation 
mold series colls. It sets up. It is a driver circuit 61 to the consumed electric current IS at step SI 2. It inputs into 
the I-V conversion circuit 52. and current-electrical-potential-difference (I-V) conversion is performed at step SI 3. 
It is the conversion electrical potential difference VT at step SI 4. Reference voltage VH-L It compares. Conversion 
electrical potential difference VT Reference voltage VH-L When low. while setting up series-coil LL of a low-speed 
rotation mold as a coil which should progress to step SI 5, and should output and drive "L" level from the change- 
over circuit 55 It Is reference voltage VH-L at step SI 6. It carries out and is the reference voltage VL for low- 
speed rotation mold series colls. After setting up, it returns to step SI 2. Thereby, the drive condition of low-speed 
rotation is acquired, step SI 4 — setting — conversion electrical potential difference VT Reference voltage VH-L 
when it is above, while setting up series-coil LS of a high-speed rotation mold as a coil which should progress to 
step S17. and should output and drive "H" level from the change-over circuit 55 — step SI 8 — reference voltage 
VH-L ****** — reference voltage VH for high-speed rotation mold series colls After setting up, it returns to step 
SI 2. Thereby, the drive condition of high-speed rotation Is acquired. 

[0029] Drawing 7 shows another drive control circuit of a brushless motor 56. switching element Q1 by which the 
shunt circuit 41 was connected to the terminal of each series-coil LS for inside high-speed rotation Switching 
element Q2 connected to each series-coil LL for low-speed rotation of an outside Each switching element Q2 
Inverter IN2 connected to the gate from — it is constituted. A shunt circuit 41 is an electrical potential difference 
VS. It connects with the driver circuit 61 to supply, and is a switching element Q1 by the signal from the change- 
over circuit 55. The condition of flowing and driving series-coil LS of an inside high-speed rotation mold, and 
switching element Q2 It is switched to the condition of flowing and driving series-coil LL of an outside low-speed 
rotation mold. The engine-speed detection sensor 62 is formed in a brushless motor 56. and this engine-speed 
detection sensor 62 is connected to the F-V converter (frequency-electrical-potential-difference conversion 
circuit) 63. It sets In the change-over circuit 55 which consists of a comparator circuit, and the output voltage of 
the F-V converter 63 is reference voltage VH-L It is compared. "H" as a result of the comparison or the signal of 
"L" is outputted to a shunt circuit 41 from the change-over circuit 55, and it is a switching element Q1 and Q2. It 
flows through either and the coil of a brushless motor 56 is switched to LS of a high-speed rotation mold, or LL of a 
low-speed rotation mold. 

[0030] Prayying 8 blocks the circuit diagram of drawing 7 . The actuation of the drive control circuit of a 
configuration of having been shown in drawing 7 and drawing 8 is as follows. It explains according to the flow chart 
of d rawin g 9 . While setting up series-coil LL of a low-speed rotation mold at step S21 at the time of drive initiation 
as a coil to drive, it is reference voltage VH-L It carries out and is VO. It sets up. The signalling frequency which 
shows the engine speed of a motor 56 from the engine-speed detection sensor 62 at step S22 is inputted into the 
F-V converter 63, and frequency-electrical-potential-difference (F-V) conversion is performed at step S23. It is the 
conversion electrical potential difference VF at step S24. It compares with reference voltage VH-L (= VO), and Is 
the conversion electrical potential difference VF. Reference voltage VH-L When low. it progresses to step S25. and 
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after setting up series-coil LL of a low-speed rotation mold as a coil which should output and drive "L" level from 
the change-over circuit 55. it returns to step S22. Thereby, the drive condition of low-speed rotation is acquired. It 
sets to step S24 and is the conversion electrical potential difference VF. Reference voltage VH-L When it is above 
(= VO). it progresses to step S26, and after setting up series-coil LS of a high-speed rotation mold as a coil which 
should output and drive "H" level from the change-over circuit 55, it returns to step S22. Thereby, the drive 
condition of high-speed rotation is acquired. 

[0031] Drawing 10 shows the torque-rotational frequency curve (T-N curve) and torque-consumed-electric-current 
curve (T-I curve) which were measured using the brushless motor 56 which has the configuration shown in drawing 
1 ~ drawing 3 . The 1st coil 18 (LS) lessens the number of turns of a coil so that it may become a high-speed 
rotation mold, and the 2nd coil 19 (LL) has made [ many ] the number of turns of a coil so that it may become a 
low-speed rotation mold. According to the rotational frequency and torque of Rota 21, the 1st coil 18 (series-coil 
LS of a high-speed rotation mold) or 2nd coil 19 (series-coil LL of a low-speed rotation mold) is chosen in a shunt 
circuit 41. and a brushless motor 56 is made to drive. 

[0032] In drawing 10 . characteristic curves 31 and 33 are the T-N curves and T-I curves of a motor when choosing 
and measuring series-coil LS (the 1st coil 18) of a high-speed rotation mold, and characteristic curves 32 and 34 
are the T-N curves and T-I curves of a motor when choosing and measuring series-coil LL (the 2nd coil 19) of a 
low-speed rotation mold. If it considers as low-speed rotation and a switching point is reached using series-coil LL 
(the 2nd coil 19) of a low-speed rotation mold until it starts at a starting point (Torque TST, current 1ST) and 
reaches the point of a switching point (Torque TC and a rotational frequency NO. in a branch circuit 41. it will 
switch to series-coil LS (the 1st coil 18) of a high-speed rotation mold from series-coil LL (the 2nd coil 19) of a 
low-speed rotation mold. 

[0033] Hereafter, the property of the brushless motor of this invention example and the brushless motor of the 
conventional example is compared using drawing 1 1 , and drawing 16 and drawing 1 7 . Drawing 1 1 shows a T-N 
curve and a T-I curve with the case where it is used in the state of the case where the brushless motor of this 
invention example is used in the state of high-speed rotation, and low-speed rotation, drawi n g 16 shows the case of 
the brushless motor of the high-speed rotation mold of the conventional example, and drawing 1 7 shows the case of 
the brushless motor of the low-speed rotation mold of the conventional example. Let the conventional example be 
the brushless motor of three layers of six poles with the structure of drawing 1 5 . 

[0034] As conditions, the relation between an operating rotational frequency and torque is as being shown below. 
[0035] At the time of high-speed rotation, between torque T2 =5.0gcm and rotational frequency N2 =2000rpm to 
torque T1 =1.0gcm(s) and rotational frequency N1 =10000rpm is satisfied. At the time of low-speed rotation, 
between torque T2 =5.0gcm and rotational frequency N4 =50rpm to torque T1 =1.0gcm(s) and rotational frequency 
N3 =200rpm is satisfied. Furthermore, it is having satisfied more than starting torque TST=100gcm, less than 
[ electrical-potential-difference 12V ]. and below consumed-electric-current 0.9A. 

[0036] ♦* Make 10V set up and put the electrical potential difference concerning a driver circuit into operation by 
the motor of this invention example at the time of starting at the time of starting. As shown in drawing 1 1 , the 
consumed electric current 1ST at that time was set to 0.446A. and starting torque TST was set to 106gcm(s), and it 
has satisfied the conditions below more than starting torque TST=100gcm and consumed-electric-current 0.9A. 
[0037] If lOOgcm(s) are made to take out as starting torque TST. it cannot become very large with electrical- 
potential-difference 153V and current 1.33A, and the aforementioned conditions cannot be filled with the motor of 
the high-speed rotation mold of the conventional example with the property of drawing 16 a^ all. 
[0038] Although 10V are started by carrying out an electrical potential difference, the consumed electric current 
1ST at that time was set to 0.446A. starting torque TST was set to 106gcm(s), and it is satisfied with the motor of 
the low-speed rotation mold of the conventional example with the property of dr awing 1 7 of the conditions below 
more than starting torque TST=100gcm and consumed-electric-current 0.9A. 

[0039] ** By the motor of this invention example which has the property of dramnzJ_}_ at the time of high-speed 
rotation Point B1 on the T-I curve corresponding to torque T2 =5.0gcm and rotational frequency N2 =2000rpm It 
sets. Electrical -potential -difference 10V, Point A1 on the T-I curve corresponding to [ it is set to consumed- 
electric-current 0.073A, and ] torque T1 =1.0gcm and rotational frequency N1=10000rpm It set, and was set to 
electrical-potential-difference 10V and consumed-electric-current 0.02A. and the conditions less than [ electrical- 
potential-difference 12V ] and below consumed-electric-current 0.9A are satisfied. 

[0040] By the motor of the high-speed rotation mold of the conventional example with the property of drawing 16 
Point B-2 on the T-I curve corresponding to torque T2 =5.0gcm and rotational frequency N2 =2000rpm It sets. 
Electrical-potential-difference 10V, Point A2 on the T-I curve corresponding to [ it is set to consumed-electric- 
current 0.073A. and ] torque T1 =1.0gcm and rotational frequency N1 =10000rpm It set. and was set to electrical- 
potential-difference 10V and consumed-electric-current 0.02A. and the conditions less than [ electrical-potential- 
difference 12V ] and below consumed-electric-current 0.9A are satisfied. 

[0041] By the motor of the low-speed rotation mold of the conventional example with the property of drawing 17 
Point B3 on the T-N curve corresponding to torque T2 =5.0gcm and rotational frequency N2 =2000rpm It sets. 
Electrical-potential-difference 25.2V, Point A3 on the T-N curve corresponding to [ it is set to consumed-electric- 
current 0.0063A. and ] torque T1 =1.0gcm and rotational frequency N1 =10000rpm It sets, and is set to electrical- 
potential-differenoe 31.5V and consumed-electric-current 0.023A. and for fulfilling the aforementioned conditions at 
the time of high-speed rotation, an electrical potential difference becomes high too much. 

[0042] ** By the motor of this invention example which has the property of drawjng.11 at the time of low-speed 
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rotation Point Dl on the T-I curve corresponding to torque T2 =5.0gcm and rotational frequency N4 =50rpm It sets. 
Electrical-potential-difference 0.63V. Point CI on the T-I curve corresponding to [ it is set to consumed-electric- 
current 0.023A and power consumption 0.01 45W. and ] torque T1 =1.0gcm and rotational frequency N3 =200rpm It 
sets. Electrical-potentiaHdifference 0.63V. It was set to consumed-electric-current 0.0063A and power 
consumption 0.0039W. and the aforementioned conditions are satisfied. 

[0043] By the motor of the high-speed rotation mold of the conventional example with the property of drawjngj 6 
Point D2 on the T-N curve corresponding to torque T2 =5.0gcm and rotational frequency N4 =50rpm It sets. 
Electrical-potential-difference 7.68V, It is set to consumed-electric-current 0.073A and power consumption 0.561 W. 
and is set to electrical-potential-difference 3.04V and consumed-electric-current 0.02A and power consumption 
0.0608W in the point C2 on the T-N curve corresponding to torque T1=1.0gcm and rotational frequency N3 
=200rpm. 

[0044] By the motor of the low-speed rotation mold of the conventional example with the property of drawing 17 
Point D3 on the T-I curve corresponding to torque T2 =5.0gcm and rotational frequency N4 =50rpm It sets. 
Electrical-potential-difference 0.63V, Point C3 on the T-I curve corresponding to [ it is set to consumed-electric- 
current 0.023A and power consumption 0.01 45W, and ] torque T1 =1.0gcm and rotational frequency N3 =200rpm It 
sets and is set to electrical-potential-difference 0.63V and consumed-electric-current 0.0063A and power 
consumption 0.0039W. 

[0045] although the aforementioned conditions are once ******(ed) by the motor of every property as mentioned 
above at the time of low-speed rotation, the power consumption of the motor of the conventional example with the 
property of drawjng 1 6 is markedly alike compared with other motors, and large. 

[0046] As mentioned above, as explained in full detail, by the motor of this invention example, it turns out that it can 
be used from high-speed rotation (2000 or more rpm) to low-speed rotation (200 or less rpm). not passing a high 
current at the time of starting of a motor, and holding down useless power consumption. Moreover, power 
consumption at the time of low-speed rotation can be lessened. 

[0047] In the above-mentioned example, although the switch with series-coil LS (the 1st coll 18) of a high-speed 
rotation mold and series-coil LL (the 2nd coil 19) of a low-speed rotation mold was performed in the branch circuit 
41, this invention is not limited to this and may use the change-over switch 42 of an easy configuration as shown in 
?!.r3yy[ng 1 ? • In this case, each change-over switch 42 shall interlock. Moreover, in the above-mentioned example, 
although the brushless motor of 6 pole x6 pole was taken up, rf it is the motor which the brushless motor of 6 pole 
x3 pole as shown in dravyin^. 1 3 , and the brushless motor of 3 pole x3 pole as shown in drawingj..4 are sufficient as. 
in addition has two or more kinds of coils of the multiple individual of 3 by the brushless motor of a three phase 
circuit, the same effectiveness will be acquired. The 2nd coil 19 is arranged at the condition of in any case 
surrounding an outside although the 1st coil 18 serves as the symmetry of revolution at least among those with two 
or more, and two or more of these 1 st coils 1 8. Moreover, although the fixed York type motor was taken up in the 
above-mentioned example, a rotation York type motor with Rota may be used. Moreover, the 1st inside coil 18 may 
consist of above-mentioned examples in this reverse, although a high-speed rotation mold and the 2nd outside coil 
1 9 were used as the low-speed rotation mold. 
[0048] 

[Effect of the Invention] Since the 1st coil and 2nd coil with which a torque-rotational frequency curve differs from 
a torque-consumed-electric-current curve mutually are constituted possible [ a drive ] alternatively according to 
the brushless motor of claim 1 concerning this invention, while it becomes unnecessary to pass a high current at the 
time of starting of a motor, it can be used from high-speed rotation to low-speed rotation, holding down useless 
power consumption. 

[0049] According to the brushless motor of claim 2 concerning this invention, by using the 1 st inside coil as a high- 
speed rotation mold, the number of turns of this 1st coil can be lessened, and it can arrange in a compact inside the 
2nd outside coil. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the brushless motor concerning one example of this invention in (a), the top view 
in which (b) shows the coil arrangement on the substrate of the brushless motor, and (c) are the top views showing 
arrangement of the permanent magnet in Rota. 

[Drawing 2] In order to distinguish each of the 1st every six poles coils with each and 2nd coil in the brushless 
motor of an example, it is the top view showing the condition of having assigned the sign to each coil. 
[Drawing 3] It is the connection circuit diagram of the coil of 6 pole x6 pole in the brushless motor of an example. 
[P„t3VY|ng.4l It is the circuit diagram of the drive control circuit of the brushless motor of an example. 
[Drawing 5] It is the block diagram which blocked the circuit diagram of drawing 4 . 

[Drawing 6] It is the flow chart with which explanation of the drive control circuit of drawing 4 of operation is 
presented. 

[Drawing 7] It is the circuit diagram of another drive control circuit of the brushless motor of an example. 
[Drawing 8] It is the block diagram which blocked the circuit diagram of drawing 7 . 

CDra.yyjng. 9.1 's the flow chart with which explanation of the drive control circuit of drawing 7 of operation is 
presented. 

[Drawing 1 0] It is the characteristic curve sheet showing the torque-rotational frequency curve and torque- 
consumed-electric-current curve which were measured using the brushless motor shown in drawing 1 . 
[Drawing 11] It is the characteristic curve sheet showing the torque-rotational frequency curve in the case of using 
the brushless motor of an example in the state of a high-speed rotation condition and low-speed rotation, and a 
torque-consumed-electric-current curve. 

[Drawing 12] It is the connection circuit diagram of the coil of 6 pole x6 pole in the brushless motor of another 
example. 

[Drawing 13] It is the top view showing the coil arrangement on the substrate of the brushless motor (6 pole x3 
pole) concerning another example of this invention. 

[Drawing 14] It is the top view showing the coil arrangement on the substrate of the brushless motor (3 pole x3 
pole) concerning still more nearly another example of this invention. 

[Drawing 1 5] The sectional view of the brushless motor concerning the conventional example in (a), the top view in 
which (b) shows the coil arrangement on the substrate of the brushless motor, and (c) are the top views showing 
arrangement of the permanent magnet in Rota. 

[PrayyMgJj?! it is the characteristic curve sheet showing the torque-rotational frequency curve about the brushless 
motor of the high-speed rotation mold of the conventional example, and a torque-consumed-electric-current curve. 

[Drawing 1 7] It is the characteristic curve sheet showing the torque-rotational frequency curve about the brushless 

motor of the low-speed rotation mold of the conventional example, and a torque-consumed-electric-current curve. 

[Description of Notations] 

11 .... Substrate 12 .. York 

13 .... Frame 14 .. Bearing unit 

15 .... Revolving shaft 16 Rotation York 

17 .... Permanent magnet 18 .. The 1st coil 

19 .... The 2nd coil 20 .. Location sensing element 

21 .... Rota 22 Stator 

41 .... Shunt circuit 42 Change-over switch 

52 .... I-V conversion circuit 53 Comparator circuit 

54 .... Reference voltage generating circuit 55 .. Change-over circuit 

56 .... Brushless motor 61 .. Driver circuit 

62 .... Engine-speed detection sensor 63 .. F-V converter 
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